Microthrombus formation may trigger lung injury after acute blood loss.
We showed previously that acute blood loss, without resuscitation, caused marked maldistribution of interalveolar perfusion. Because hemorrhage is a known risk factor for the development of lung injury, the goal of our present studies was to determine if there was a correlation between perfusion maldistribution and the subsequent development of lung injury after blood loss. Specifically, we wanted to know if the perfusion maldistribution might be due to microthrombus formation and/or leukocyte sequestration within the pulmonary microcirculation. We bled rats (30% blood loss) and harvested their lungs 45 min or 24 h later. Lungs were prepared for perfusion distribution analysis, Western blot analysis to measure whole-lung fibrinogen concentrations, and for immunohistochemistry to measure fibrin deposition and leukocyte deposition (CD16 fluorescence). Perfusion was significantly maldistributed at 45 min and 24 h (P < 0.05). At 45 min, whole-lung fibrinogen concentrations were less than half that in controls (P < 0.05), whereas numbers of fibrin microthrombi were 2.5-fold greater than control by 45 min (not statistically significant) and were 4.5-fold greater by 24 h (P = 0.01). Leukocyte deposition was two-fold greater than control by 45 min (not statistically significant) and was 4-fold greater by 24 h (P = 0.02). Fibrin-to-leukocyte nearest-neighbor distances remained unchanged (18.1 [SD, 1.1] μm) even as the numbers of both increased with time after blood loss. Our results suggest that soluble fibrinogen polymerized to insoluble fibrin within minutes after acute blood loss, which caused perfusion maldistribution and attracted leukocytes. The development of lung injury after blood loss may be a consequence of leukocyte chemoattraction to fibrin microthrombi that seem to form within minutes after blood loss.